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Abstract 
Objective: The English version of the Summary of Diabetes Self-Care Activities (SDSCA) measure is the 
most frequently used self-reporting instrument assessing diabetes self-management. This study is aimed 
at translating English SDSCA into the Urdu version and validating and evaluating its psychometric 
properties. Methods: The Urdu version of SDSCA was developed based on the guidelines provided by the 
World Health Organization for translation and adaptation of instruments. The panel of experts examined 
the content validity, reliability, and internal consistency of the instrument. The translation process from 
the English version to the Urdu version revealed excellent results at all the stages. Results: The instrument 
showed promising and acceptable results. Of particular mention are the results related to split-half 
reliability coefficient 0.90, test-retest reliability (r = 0.918, P < .001), intraclass coefficient (0.912), and 
Cronbach's alpha (.79). The factor analysis (exploratory and confirmatory) was not performed in this 
study due to the small sample size (n = 30) as the objective was to validate the Urdu version of the SDSCA 
instrument. Conclusions: This study provided evidence for the reliability and validity of the Urdu Summary 
of Diabetes Self-Care Activities (U-SDSCA) instrument, which may be used in the future for the patients of 
diabetes in order to assess type 2 diabetes self-management activities in the rural area of Pakistan and 
other Urdu-speaking countries. 
Publication Details 
Ansari, R., Harris, M., Hosseinzadeh, H. & Zwar, N. (2020). The Summary of an Urdu Version of Diabetes 
Self-Care Activities Measure: Psychometric Evaluation and Validation. Journal of Primary Care and 
Community Health, 11 
This journal article is available at Research Online: https://ro.uow.edu.au/asshpapers/16 
https://doi.org/10.1177/2150132720935292
Journal of Primary Care & Community Health
 Volume 11: 1 –7
© The Author(s) 2020
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI  10.1177/2 50132720935292
journals.sagepub.com/home/jpc
Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons 
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, 
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open 
Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).
Original Research
Introduction
Diabetes mellitus is one of the leading threats to human 
health and has become a challenging health problem world-
wide.1 The International Diabetes Federation (IDF) has esti-
mated that there were a total of 463 million people with 
diabetes in the world in 2019.2
The middle-aged population of Pakistan is at high risk of 
type 2 diabetes as the people are overweight and obese. The 
lack of physical activity and unhealthy eating habits making 
the health problem more complicated.1,2 There is a lack of 
understanding of establishing the evidence-based guide-
lines for self-management.3 The evidence-based quality of 
care standards set by the American Diabetes Association 
have not been followed; therefore, the facilities face enor-
mous challenges in providing diabetes care to the patients 
of diabetes in the country.4-6
The health challenges posed by type 2 diabetes in the 
middle-aged population, in particular, and other population, 
in general, required that there must be self-management 
activities in place to be followed by these populations to 
manage their daily lifestyle. This would require a valid and 
reliable instrument that could assess the self-management 
activities or behaviors in diabetes patients. Toobert et al7 
developed an English version of the Summary of Diabetes 
Care Activities measure (SDSCA), which is a top-rated tool 
and is exclusively used in English-speaking countries. This 
instrument has 11 items, which are used as a questionnaire 
assessing the levels of self-care activities in patients with 
diabetes. This English version of SDSCA was used in 
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various studies in the literature evaluating the psychometric 
properties7 and found that the outcome of the instrument 
was satisfactory.
However, the English version of SDSCA cannot be used 
in the Urdu-speaking population of Pakistan due to the lan-
guage barrier. Also, there is no psychometric validated 
instrument to date in Pakistan to assess self-management 
activities of type 2 diabetes in patients. Mumtaz et al8 used 
an Urdu version of SDSCA in their study for the self-care 
inventory previously and found it a useful measure for 
assessing adherence to diabetes treatment. The SDSCA 
instrument7 has been used in diabetes-related studies9 and 
has been translated into Chinese by Xu et al,10 into Spanish 
by Vincent et al,11 into Arabic by Al-Johani et al,12 and into 
German by Kamradt et al.13
The SDSCA questionnaire developed by Toobert et al7 con-
sists of 2 sections. The first section contains essential ques-
tions, and the second section contains additional questions 
providing detailed knowledge of the patient’s self-care activi-
ties. The first section with 10 questions of self-care activities 
has 5 domains or subscales, namely, the diet with 4 questions, 
physical activity with 2 questions, blood glucose testing with 2 
questions, and foot care with 2 questions. Our study consid-
ered 1 additional subscale of medication adherence with 2 
more questions. So, the SDSCA instrument has a total of 12 
questions and there is only 1 question related to smoking.
This study included the subscale of smoking during the 
translation process, but at the validation process, this sub-
scale was excluded. The first section of the SDSCA instru-
ment was subjected to detailed testing for reliability and 
validity.7 The second section contained the various sub-
scales that explored health professionals’/providers’ inter-
ventions about diet, physical activity, blood sugar testing, 
and medications.
The main objective of this study was to develop a reliable 
and valid tool that can be used for the assessment of self-
management of type 2 diabetes in the middle-aged popula-
tion of Pakistan and its use may be extended to other 
appropriate populations in that subcontinent. Therefore, the 
process of translating and validating the Urdu version of the 
instrument was carried out to evaluate its psychometric 
properties.
Methods
Participants
The recruitment of participants was carried out at the medi-
cal clinics of Al-Rehman Hospital. The participants were 
purposively recruited from these clinics. The invitation was 
sent to 50 patients to participate, but only 30 patients agreed 
to take part in this study and were asked to complete the 
questionnaire, and their informed consent was obtained.
The medical clinic of the facility was used to complete 
the questionnaire, where most participants preferred to visit 
for this activity. The data collection protocol was discussed 
at an early stage to minimize the bias in data collection. We 
have followed the 1-week interval between the test-retest 
protocol, and it was in agreement with Vincent et al11 who 
performed the Spanish translation of the original SDSCA. 
All 30 participants completed the questionnaire twice, and 
it was in line with Diamond and Jefferies14 who recom-
mended a sample size of at least 30 for test-retest reliability. 
However, it has been identified in the literature that even 
small sample sizes were used for test-retest reliability with 
great success.11,15
Translation and Validation of the SDSCA 
Instrument
The World Health Organization (WHO) has provided the steps 
and guidance to translate instruments of measurements.16 
As such, the translation of the English version of SDSCA 
was carried out using WHO’s guidelines. Figure 1 provides 
steps of “Translation and Adaptation” of the instrument. 
The translation and validation steps were attained through 
specific stages such as professional translations in Australia 
and Pakistan, expert panel reviews, and psychometric eval-
uation. The flowchart in Figure 1 was used during the pro-
cess of translation and validation of the instrument.
Forward Translation
The forward translation of the SDSCA instrument (13 
items) was delegated to a certified translator in Australia 
who carried out the translation. The translation process was 
performed for 5 working days, and the first forward transla-
tion “Urdu-SDSCA_1” (U-SDSCA_1) was obtained. The 
other Urdu translation was obtained from The University of 
the Punjab, Pakistan, and was named as Urdu-SDSCA_2 
(U-SDSCA_2).
Expert Panels (Modification by Expert Panel 1)
The health-related vocabulary issue was discussed with the 
local supervisor and with the health professionals at the 
medical clinics. It was agreed to review both the forward 
translated versions by a panel of diabetes specialists at that 
medical clinic, and the panel was formed, which included 2 
nurses with experience in diabetes management, a general 
practitioner, and the researcher.
The expert panel agreed that the following questions need 
to be addressed during the review of the Urdu translation: (1) 
Does the word translated in Urdu gives the same sense in 
English? (2) Is there an alternative Urdu word to use in case 
Urdu word does not provide the same meaning as an English 
word? (3) Is it likely that the alternative Urdu word will be 
easily understood by the Urdu-speaking population, particu-
larly those participants completing the questionnaire?
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The 2 versions of Urdu translations were reviewed by 
the expert panel and modified based on the correct and 
easy-to-understand Urdu language. We found some English 
words in Urdu translation in the first version from Australia, 
so these were replaced by the proper Urdu words in the final 
version with the help of the other translation carried out in 
Pakistan.
Assessment of Content Validity (Expert Panel 2)
The content validity analysis was carried out to determine if 
the language content, and structure of the new instrument 
(Urdu version) was adequate for measuring diabetes self-
management activities in the Urdu-speaking population of 
rural areas of Pakistan. This approach was in agreement 
with the procedure followed by Polit and Beck.17 The con-
tent validity index (CVI) consists of 2 characters: the item-
level content validity index (I-CVI) defining the content 
validity of individual items and the scale-level content 
validity index (S-CVI) determining the content validity of 
an overall scale.18 The proportion of 0.78 or above for the 
content validity for individual items is considered an accept-
able content validity.19 The acceptable scores for content 
validity of an overall scale are between 0.8 and 0.9 or 
greater.17,20
In the assessment of content validity, it is recommended 
to have a minimum of 3 experts, and a 4-point scale should 
be employed to rate the items, with 1 = not relevant, 2 = 
somewhat relevant, 3 = quite relevant, and 4 = highly rel-
evant.17 The purpose of using the CVI is to determine the 
cultural appropriateness and effectiveness of the Urdu ver-
sion of SDSCA in measuring the self-management activities 
of the rural area of the Urdu-speaking population of Pakistan.
Back Translation
The final URDU version U-SDSCA was back-translated 
into English as per the recommendations of WHO by 
another professional translator. There were similarities 
between the back-translated version and the original instru-
ment in English. The main difference was found that “seven 
days” in the first Urdu version was replaced with the word 
“one week” in the back-translated version. Therefore, the 
original version of the English SDSCA instrument remained 
as the primary reference.
Pretesting (Reliability and Validity)
Elliott21 highlighted that assessing the reliability, internal 
consistency, and construct validity of the instrument is an 
important task of its overall evaluation. The two important 
steps of the translation and evaluation process are as fol-
lows: The first step is a description of the initial sample for 
validation purposes and the second step is based on the sta-
tistical analysis of the data collected to carry out split-half 
and test-retest analysis (reliability/stability), performing the 
factor analysis and determining the internal consistency 
(Cronbach’s alpha).
Results
The 30 participants in this study have a mean age of 48 
years, with the age group between 35 to 60 years. The male 
participants were 66%, and females were 34%, and the type 
2 diabetes duration was 10 years (range: 5-20 years). The 
participants have shown great interest in this study and 
completed the questionnaire 2 times within a 1-week inter-
val, which helped us to determine the test-retest reliability.
Figure 1. Steps of translation and adaptation of the instrument.
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The content validity analysis (I-CVI) for all the instru-
ments scales was between (0.83 and 1) with an average 
S-CV1/Ave of 0.98 as shown in Table 1, indicating strong 
agreement between the 2 versions according to Lynn20 who 
suggested that the I-CVI should be between 0.78 and 0.80 
for the S-CVI to be judged acceptable. In addition, the 
S-CVI/universal value (UA) was 0.92, which is in line with 
the recommendations by Polit and Beck.17 There was some 
disagreement on item 4 among the panel members as this 
item asking the use of high-fat products. This concept is not 
very common and will not be easily understood by the pop-
ulation in the rural area of Pakistan.
The process of calculation is to summing-up I-CVI 
results as percentages and dividing the result by the total 
number of items (12 items excluding smoking question). 
The participation of the 4-panel members in reviewing the 
final version helped provide a broader perspective about the 
translation process. The validation process ended up with 
the final version of the Urdu Summary of Diabetes Self-
Care Activities Questionnaire (U-SDSCA).
Statistical Analysis
The statistical analysis was carried out using IBM SPSS 25 
software.
Split-Half Analysis (Reliability). The initial sample of 30 par-
ticipants was used to perform the split-half test. The split-
half reliability measure is the correlation between the total 
scores.15 The calculated split-half reliability correlation 
score was 0.9 based on the data of 30 participants with 
equal lengths coefficient of 0.95.
Test-Retest (Reliability/Stability). This procedure determines 
the level of agreement between the same participants’ 
answering on two different occasions.22,23 Thirty partici-
pants completed the questionnaire two times within a 
1-week interval. The reliability scores results were found to 
be statistically significant (r = 0.918, P <.001).
The outcome of the test is in agreement with other stud-
ies. For example, Vincent et al11 found acceptable to good 
correlations when they evaluated their Spanish version of 
the questionnaire. The Arabic version developed by 
Al-Johani et al12 showed excellent test-retest reliability for 
a 1-week interval. Table 2 provides a test-retest reliability of 
the U-SDSCA (intraclass correlation coefficient and 95% 
confidence interval).
Cronbach’s alpha (internal consistency analysis). The mini-
mum acceptable alpha score for the internal consistency 
is .70.24 Cronbach’s alpha can be used with continuous and 
nondichotomous data. In particular, it can be used for test-
ing questionnaires using a Likert scale. The internal consis-
tency analysis of the Urdu instrument for the 10 items 
questionnaire estimated the value of Cronbach’s alpha .79, 
as shown in Table 3, and the scores for all other subscales 
have been displayed in Table 4.
The Spearman’s rank coefficient was used to measure 
the interitem correlation for the 5 domains of the instrument 
scales. General diet and blood glucose testing presented int-
eritem correlation over 0.9, whereas exercise correlation 
was moderate, and foot care and medication adherence cor-
relation were average. All these results are in agreement 
with the English version of SDSCA,7 the Arabic version of 
SDSCA,12 Chinese version of SDSCA,10 Spanish version of 
SDSCA,11 and the German version of SDSCA.13 Table 3 
gives the Cronbach’s alpha of all the SDSCA versions con-
sidered in this current study.
Discussion
The Urdu-version of the SDSCA (U-SDSCA) has shown 
acceptable psychometric properties in relation to validity and 
reliability that can be used in the population of rural areas of 
Pakistan. The properties of the Urdu version are also compa-
rable to the original version of SDSCA.7 There were no sig-
nificant challenges in translating and adapting the English 
version of SDSCA into the Urdu version, and content validity 
provided promising results. These findings suggest that the 
Urdu version is suitable for assessing self-management activi-
ties in patients with type 2 diabetes in the middle-aged popula-
tion of rural areas of Pakistan. This sample was not used to 
carry out a factor analysis of U-SDSCA instrument due to the 
small sample size of 30 participants, which is too small to be 
used to undertake factor analysis.
The internal consistency analysis was carried out with 
the main 10 items of the questionnaire excluding the 
question related to smoking and omitting the 2 items from 
the diet (special diet). Toobert et al7 have also excluded 
special diet from the analysis indicating that internal 
Table 1. Content Validity Index (CVI).
Scale
Item Description
Expert
Number of 
agreements I-CVI1 2 3 4
 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
3
3
4
3
4
4
4
4
3
3
4
3
4
3
3
3
3
4
3
4
4
4
3
3
4
4
3
3
4
3
4
4
3
3
4
3
4
4
3
3
4
3
3
3
3
4
4
4
4
4
4
3
4
4
4
4
4
4
4
4
S-CVI/Ave
Total Agreement
S-CVI/UA
1
1
1
0.833
1
1
1
1
1
1
1
1
0.986
11
0.92
Ansari et al 5
consistency of the scales, assessed by average interitem 
correlations for specific diet was consistently unreliable 
(r = 0.07-0.23, mean = 0.40).
The main reason for the exclusion of a special diet from the 
analysis is that the concept of a special diet is not understood 
in the population of the subcontinent. The eating habits such 
as high fatty food and oily stuff is a daily routine among these 
people. Therefore, the analysis carried out using that scale 
for the question related to the special diet provided unreli-
able outcomes, and the question related to the special diet 
was excluded to improve the efficiency of the instrument.
It was also observed by Xu et al10 that the number of 
items on the subscale and their relationship with each other 
might influence the outcome of diabetes self-management 
activities. For example, a patient’s high score on a subscale 
of a healthy diet may not be the same on the foot care sub-
scale. Therefore, the detection of moderate Cronbach’s 
alpha value in these subscales was expected and shows the 
independence of each area of self-management activity.
However, correlations with other measures of diet and 
exercise generally supported the validity of SDSCA sub-
scales (mean = 0.23). This was also observed by Kamradt 
et al13 during the validity procedure of translating English 
SDSCA to German that by eliminating the specific diet 
items, the Cronbach’s alpha was increased from .618 to 
.631 and improvement in the factor structure and model fit 
was also observed.
Strengths and Limitations
The main strength of our study is the evaluation of the sta-
bility of the U-SDSCA, which provided promising 
results. Statistically significant reliability score (r = 0.918, 
P < .001) was obtained. The limitation of the study is the 
absence of confirmatory factor analysis as it was not pos-
sible to carry out that analysis due to smaller sample size 
(n = 30) as the small sample size would have produced 
unstable results and might not be replicable.7
Table 2. Intraclass Correlation Coefficient With 95% Confidence Interval.
Intraclass 
correlation 
coefficienta
95% Confidence interval F test with true value 0
 Lower bound Upper bound Value df1 df2 Significance
Single measures 0.820b 0.593 0.930 12.856 29 29 .001
Average measures 0.912c 0.789 0.960 12.856 29 29 .001
aIntraclass correlation coefficients using a consistency or absolute agreement definition.
bThe estimator is the same, whether the interaction effect is present or not.
cTo achieve an estimate, this number is computed, assuming the interaction effect is absent.
Table 3. Internal Consistency (Cronbach’s Alpha) of the Summary of Diabetes Self-Care Activities (SDSCA).
SDSCA version
 English Urdu Arabic German Chinese Spanish
Cronbach’s alpha (α) .80 .79 .76 .63 .61 .68
Table 4. Internal Consistency (Cronbach’s Alpha) of the Urdu Version of the Summary of Diabetes Self-Care Activities (U-SDSCA).a
Domains Items Item to scale correlationb Interitem correlationb Cronbach’s alpha
General Diet Scale 1
2
0.91
0.93 0.920 .85
Exercise Scale 3
4
0.81
0.83 0.830 .80
Blood Glucose 
Testing Scale
5
6
0.96
0.60 0.96 .90
Foot Care Scale 7
8
0.78
0.80 0.58 .73
Medication 
Adherence
9
10
0.84
0.75 0.48 .70
All Items (U-SDSCA) .79
aThe special diet was not considered as it gave a nonsignificant value.
bSpearman’s rank correlation: All correlations were significant (P < .001).
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The factor analysis is proposed to be conducted using a 
larger sample size (n = 200) to verify clustered items under 
each sub-scale of an instrument.25 Completing factor analy-
ses at that stage would require assessing the suitability of the 
data by inspecting the correlation matrix using the Kaiser-
Meyer-Oklin test, and Bartlett’s test of sphericity.25-28 Also, 
identifying retained factors from the principal components 
analysis will be based on the indication of the parallel analy-
sis as recommended by Field.27 The other limitation of this 
study as well as other studies measuring the self-manage-
ment is the lack of “gold standard” comparison.29,30
Conclusions
The Urdu-version of the SDSCA instrument showed 
acceptable psychometric properties. Therefore, the current 
U-SDSCA instrument is suitable to measure self-manage-
ment practices among the middle-aged population of rural 
areas of Pakistan. This research work is unique as the data 
collected and analyzed in this study may eventually affirm 
or expand on the available literature, and the instrument 
developed may be used to assess the self-management 
activities of the underserved middle-aged population of 
rural areas of Pakistan and other appropriate populations.
Acknowledgments
The authors are thankful to Dr Deborah Toobert (Oregon Research 
Institute, USA) giving us permission to use the English version of the 
Summary of Diabetes Self-Care Activities (SDSCA) and translating 
it into the Urdu version. We are also thankful to the Australian gov-
ernment for providing scholarship for this research work and to the 
director of Al-Rehman hospital, Abbottabad, Pakistan for facilitating 
the interviews and data collection activities.
Author Contributions
RM did the fieldwork, gathered the data, and analyzed it in relation 
to the psychometric properties of U-SDSCA. HH, MH, NZ reviewed 
the manuscript and provided comments to improve the analysis.
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.
Funding
The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: The 
Australian government provided scholarship to the main author for 
this research work.
Ethical Approval
The study was approved by the ethics committee of the University 
of New South Wales, Australia on April 6, 2017 with approval 
number (HC 16882) and by the Ayub Medical Institution, 
Abbottabad, Pakistan, on October 31, 2016.
ORCID iD
Rashid M. Ansari  https://orcid.org/0000-0002-3989-8984
References
 1. Narayan KMV. The diabetes pandemic: looking for the silver 
lining. Clin Diabetes. 2005;23:51-52.
 2. International Diabetes Federation. IDF Diabetes Atlas. 9th 
ed. International Diabetes Federation; 2019. Accessed June 2, 
2020. http://www.diabetesatlas.org
 3. Mensing C, Boucher J, Cypress M, et al. National standards 
for diabetes self-management education. Diabetes Care. 
2007;30(suppl 1):S96-S103.
 4. Rayappa PH, Raju KNM, Kapur A, et al. The impact of socio-
economic factors on diabetes care. Int J Diab Dev Countries. 
1999;19:7-15.
 5. Rafique G, Shaikh F. Identifying needs and barriers to dia-
betes education in patients with diabetes. J Pak Med Assoc. 
2006;56:347-352.
 6. Supplement 1. American Diabetes Association: clinical prac-
tice recommendations 2000. Diabetes Care. 2000;23(suppl 
1):S1-S116.
 7. Toobert DJ, Hampson SE, Glasgow RE. The summary of dia-
betes self-care activities measure: results from 7 studies and a 
revised scale. Diabetes Care. 2000;23:943-950.
 8. Mumtaz T, Haider SA, Malik JA, La Greca AM. Translation, 
validation and effectiveness of self-care inventory in assess-
ing adherence to diabetes treatment. J Pak Med Assoc. 2016; 
66:853-858.
 9. Bell RA, Andrews JS, Arcury TA, Snively BM, Golden 
SL, Quandt SA. Depressive symptoms and diabetes self-
management among rural older adults. Am J Health Behav. 
2010;34:36-44.
 10. Xu Y, Toobert D, Savage C, Pan W, Whitmer K. Factors 
influencing diabetes self-management in Chinese people with 
type 2 diabetes. Res Nurs Health. 2008;31:613-625.
 11. Vincent D, McEwen MM, Pasvogel A. The validity and 
reliability of a Spanish version of the Summary of Diabetes 
Self-Care Activities Questionnaire. Nurs Res. 2008;57:101-
106.
 12. Al-Johani KA, Kendall GE, Snider PD. Psychometric evalu-
ation of the Summary of Diabetes Self-Care Activities–
Arabic (SDSCA-Arabic): translation and analysis process. J 
Transcult Nurs. 2016;27:65-72.
 13. Kamradt M, Bozogmehr K, Krisam J, et al. Assessing self-
management in patients with diabetes mellitus type 2 in 
Germany: validation of a German version of the Summary of 
Diabetes Self-Care Activities Measure (SDSCA-G). Health 
Qual Life Outcomes. 2014;12:185.
 14. Diamond I, Jefferies J. Beginning Statistics: An Introduction 
for Social Scientists. Sage; 2001.
 15. Trochim WMK, Donnelly JP. Research Methods Knowledge 
Base. Atomic Dog; 2007.
 16. World Health Organization. Diabetes. Published May 15, 
2020. Accessed June 2, 2020. http://www.who.int/mediacentre 
/factsheets/fs312/en/
 17. Polit DF, Beck CT. The Content Validity Index: are you sure 
you know what’s being reported? Critique and recommenda-
tions. Res Nurs Health. 2006;29:489-497.
Ansari et al 7
 18. Fitzgerald JT, Funnell MM, Hess GE, et al. The reliability and 
validity of a brief diabetes knowledge test. Diabetes Care. 
1998;21:706-710.
 19. Polit DF, Beck CT. Study Guide to Accompany Nursing 
Research: Principles and Methods. 7th ed. Lippincott Williams 
& Wilkins; 2004.
 20. Lynn MR. Determination and quantification of content valid-
ity. Nurs Res. 1986;35:382-385.
 21. Elliott D. Assessing instrument psychometrics. In: Schneider 
Z, Elliott D, LoBiondo-Wood G, Beanland C, Haber J, 
eds. Nursing Research: Methods, Critical Appraisal and 
Utilization. Mosby; 2004.
 22. Aday LA, Cornelius LJ. Designing and Conducting Health 
Surveys: A Comprehensive Guide. Jossey-Bass; 2006.
 23. Munro BH. Statistical Methods for Health Care Research. 5th 
ed. Lippincott Williams & Wilkins; 2005.
 24. DeVon HA, Block ME, Moyle-Wright P, et al. A psycho-
metric toolbox for testing validity and reliability. J Nurs 
Scholarsh. 2007;39:155-164.
 25. Stratton IM, Adler AI, Neil HAW, et al. Association of gly-
caemia with macrovascular and microvascular complications 
of type 2 diabetes (UKPDS 35): prospective observational 
study. BMJ. 2000;321:405-412.
 26. Bartlett MS. A note on the multiplying factors for various 
Chi square approximations. J R Stat Soc Series B Methodol. 
1954;16:296-298.
 27. Field A. Discovering Statistics Using SPSS. Sage; 2009.
 28. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance 
structure analysis: conventional criteria versus new alterna-
tives. Struct Equ Modeling. 1999;6:1-55.
 29. Eigenmann CA, Colagiuri R, Skinner TC, Trevena L. Are 
current psychometric tools suitable for measuring outcomes 
of diabetes education? Diabet Med. 2009;26:425-436.
 30. Caro-Bautista J, Martin-Santos FJ, Morales-Asencio JM. 
Systematic review of the psychometric properties and the-
oretical grounding of instruments evaluating self-care in 
people with type 2 diabetes mellitus. J Adv Nurs. 2014;70: 
1209-1227.
